Datamatikkursus
sommer 1968

Specialforelsesning 7.8.68

Jgrn Jensen:

Puslespilslagning pd GIER.

Programmet, -~ der bare er skrevet for sjov - kan lmgge et simpelt pusle-
spil defineret ved:

Et bredt, bestdende af et antal felter i et kvadratnet og

Et szt af brikker, hver bestdende af et antal sanmenhzngende felter.

Strategi.

Ved kombinatoriske problemer stir man som regel over for en sgening i et
tre med et overvzldende antal grene. For at komme igennem p& rimelig tid
mé man:
1. Forsgge at finde en strategi, der kan kappe dele af
trezet fra si tidligt som muligt.
2. Vzlge sin datareprasentation pd en sidan mide, at
sggningen gir hurtigt.

I dette program er hovedvagten lagt pd (2), idet sggeprocessen udfgres
af et stykke maskinkode, der genereres ud fra beskrivelsen af bredtet og
brikkerne. Programmet illustrerer derfor fgrst og fremmest, hvor langt
man kan nd med en behzndig datareprzsentation.

Prograrmet, der er kodet i Gier Algol L, falder naturligt i 3 dele:

1. Indlesning og analyse af en grafisk beskrivelse af brzdt
og brikker, herunder rotation og spejling af brikkerne.
Denne del indeholder et illustrerende exempel pd brug
af en rekursiv procedure.

2. Generering af maskinkode ud fra brzdt- og brikbeskrivelserne.

3. Udfgrsel af den genererede kode og udskrift af lgsninger.

De fglgende sider indeholder: Et kgrselseksempel og et snapshot af den

genererede kode for dette eksempel - szrligt interesserede kan léne

Algol programmet til kopiering.
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Brzdtet:

522,
523,
52k,
525,
526.
527,
528,
529.
530,
531,
532,
535
534,
535
536.
537
538,
539.
54O,
541,
sho,

bs
bs
bs
bs
aqa
bs
bs
bs
bs
aa
bs
bs
bs
bs
aq
bs
bs
bs
bs

qq
Dp

EXEMPEL PAA GENERERET KODE, SNAPSHOT.

-1
-1
-1
-1

-1
-1
-1
1

-1
-1
-1
1

- o -

827

Stak af placerede brikker:

543,
Shly,
545,
546,
5L7.
548,
549,
550.
551,

Belezg

552 [ ]
553,
55k,
555.
556,
557,

,it
S hv

s1
s1
s1
s1

s1

- 81

s1
s1

s1
s1
s1
s1

s
s1
s1
s1

12k

605
580
567
626

t1

Belagt (1. brik)
Belagt (1. brik)
Belagt (2. brik)
Belagt (2. brik)
Rand
Belagt (1. brik)
Belagt (2. brik) S
Belagt (2. brik) -
Frit, sgges belagt -
Rand .
Belagt (1. brik)
Belagt (1. brik)
Belagt (2. brik)
Frit
Rand
Frit
Frit
Frit
Frit
Rand
Udhop (R=0: ingen lgsning, REO: 1gsning)

4, brik, ikke placeret

3« brik, sgges placeret

2. brik,; er placeret

1. brik, er placeret

Hvis afstakning hertil da ingen lgsning

s512

]

eller frigiv felter i bradtet:

pp 537

rp 530

pp 52k

™ 522

aa (r1)[548]
pi M1

is (r11)[560]
bs r509 [35]
hvn r-9 [542]
gm (s-lt)

gn (s-3)

gm 58-2)

gn (s=1)

gn P

hv s1

Brik fundet:

558.
559.
560,
561.

it
hs
gs
Pp

s

p1
r-16 [5hlt]

s

X LT

Forsdg nmste brik efter afstakning

,pt (r2)[560] Placer brik i stakken

t=-1

Brik beskrivelser og sgge kode:

562.
563.
5604,
565.
566.
567

bs

1

p1

ph

5

p10

r-5 [562]

Jhv
yhv
,hv
S hv
yhv
,hs

Find nzste fri felt
Stak nzste fri felt
Start sggning efter brik

r6 [568] Er placeret (som 2. brik)
r5 [568] XX

ri [568] XX

r3 [568] X

r2 [568]

r-15 [552] Brik passer




568,
569.
570,
571,
572,
573
5Tk
575
576
57T
576.
579
580,
581.
582,
583.
584,
585.
586,
587.
588,
569.
590.
591,
592.
593.
594,
595.
596.
597
598.
599.
600,

601.
602.
603,
. 6ok,

605.

606,
607.
608,
609.
610,
611,
612,
613.
61k,
615,
616,
617.
618,
619.
620,
621.
622.
623.
624,
625.
626.

bs
cm
cm
cm
ga
cm
cm
cm
ga
cm
cm
cm
ga
cm
cm
cm
ga
cm
cm
cm
ga
cm
cm
cm
ga
cm
cm
cm
ga
cm
cm
cm

ga

bs
cm
ga
cm
ga

bs
cm
cm
cm
cm
ga
cm
cm
cm
cm
ga
cnm
cm
cm
cm
ga
cm
cnm
cm
cm

ga

Ingen af

627.

hv

r-12 [568]

P5
6

T
r-16 [568]
p1
pb
p11
r-20 [568]
P>
pk

5

r-24 [568]
5

p10

pli

r-28 [568]
p1

p2

5
r-32 [568]
-1
5
r-2 [601]
p1
r-li [601]

r-10 [606]
p2

5
6

T

r-15 [606]
p1

D5

p10

pl1

r-20 [606]

(r-67)[5601 X

r33 [601] Ikke placeret

r8 [577]
rh [574]
r3 [57h4]
r-19 [553]
rh [577]
r3 [577)
r2 [577]
r-23 [553]
r8 [585]

xh [582]

r3 [582]
r-27 [553]
rk [585]
r7 [589]
r2 [585]
r-31 [553]
rhk [589]
r3 [589]
r2 [589]
r-35 [553]
rh [593]
r3 [593]
r10 [601]
r-39 [553]
8 [601]
r3 [597]
r2 [597]
r-b3 [553]
rhk [601]
r3 [601]
r2 [601]
r=b7 [553]

r5 [606]
r2 [604]
r-l8 [555]
r2 [606]
r-50 [555]

r21 [627]
r10 [617]
r5 [613]
rk [613]
r3 [613]

" r-59 [552]

r5 [617]
r10 [623]
r3 [617]
r2 [617]
r-64 [552]
r5 [622]
r9 [627]
r3 [622]
r2 [622]
r-69 [552]
r5 [627]
rh [627]
r3 [627]
r2 [627]
r-Th [552]

t1

XX
X
X

XX

>
e E T T
< =

o

XX

Ea T - -
~<»

X
X

Ikke placeret

X
X

XX
L4, variant

XX
X

placeret som 1. brik

X
X

de ledige brikker kan placeres paa det lgbende fri felt:
Afstak sidst placerede brik




algol <
Puzzle, 22,6,68

hexin integer srroy pleces[1:88); hoplesn mxrey board(1:12];

intazer axeoy row letter{1:12];

intesex total size, n plece, max var slize, app, 1 store, store base,
entry point, return point, -solutioans, letter, kind, i, J, m board, n board,
X, ¥, min x, max x, x diff, stack 0, old letter; .

- hoolesn print, printer, lovwer, board word;

‘pezin boolesm expay f1e1da[0:99], mesk, bit [0:38);

intecox epxray deser [0:10];
dntocoy 81l bits, plece size, 1 plece, max pleces, plece,

varients, pos, area,next row, max row, i, J, k, n, rl, r2, r3, boerd area;

WW test point (1); yaluz 1; Intecex 1;
hegln P, Q3 pe:= 1339; Qs= 1 2l 39;
iL intecer field[p] A bit[q]) 0 than
bezin field[p]:= field[p] A masklq];
store descr 1),
fox pi= 1-1, 141, 1+rl, 1-r1 do test point (p);
teat pointi= tyne

end
elsa test pointi= false
£04 test point;

procednge print plece (piece); yalua piece; intager piece;
begin intezar pos, nj
writecr; writechar(éo); plecesm plece + 1; pos:=0;
fox n:= piece rod r5 yhils plece 5 0 do
hegin pos:= pos + n; plece:= plece 2 r3;
3L pos > x2 theon basdn writeer; pos:s ne= pos - Y2 end;
for ni= n-1 yhila n >0 booin writechar (0); writechar(0) gnd;
writechar(o), writechar(23)
. £24;
writecr; writechar(58)
eng print picce;

progedura store descr (val); yalua val; iantesor val;
beoin Intacow 43 1= plece pizem= plece size + 13
if 1 > r2 then writetext (4<
 Brik stor});
m yoila deser{i] > val 2o descr[i+1]:= Qescr[1];
descr[iﬂ]'- val
£04;




(%

start:

select(17); ‘ _

all b*m‘-mmlo 20m; : o o

rlm 39; y2:= 10; r3:= 12+1; max row'- 3800, rex pieces‘ﬂ 100; = 1;

for 1 1= 38 sten -1 yatdl O 4o
bezin bitli] = koolson J; mask(i]:= bodleen (an bits = §)3 Je= J+J ends

for 1:=0 stoen 1 yatdld 99 €9 fleldf1]l:= folszs

deser{0] = ayxeass i piece:= mox var size= total size:= n plece i solutions
=n board:= n board-a board arcass O3

Aske writecr, write text(*@utput, jptet, gkrivemask., perf,, linieskr, :}»),

char:= lyn; ‘

1.: chexw57 then 119 elne A2 chare18 thon 119 glaa 42 char-=39 then
1:=35 elsa 1f char=35 then 1:=11 glaa .40 Ask;

print = char 4 57 = kbon; pr:lnter t= char = 35; select(1);

read pieces* {m next row:= 0;
for cher = lyn yhils char 4 64 ga
for char:= lyn yhile char ¢ 1&9 A char -!- 5059_
if char = 6 then -
peoin next row = next yow + ri; i:= next row ~1;
3P next uzmsxrawm»mitetext <
Full fiels

&nd ,
glse if char = 23 fhan

hexin Ji= £ 2 39; field [J]"' field [J] V bit [1 mw] e
glra 4% char 4 O thm

bezin Af cher = 63 V cher = 127 V cher = 58 V char = 60 V
cher = 639 then i:= i-1 g2d;
1= 4+ : -
ends

plece size:m 0; next rowie &;
1 Ji= O; posse LO;
for k= 0 yaila mtmnr(ﬁem[ﬂ) = Q ‘19, 1= 1+ 13
for 4= 3+1 yalla internr(field[i]) % 0 g2
bezin board word:s board[j]:= field[1]; ﬁeld[i]-a folse; L= 1413
1 boards J; k= «1;
Jor k= k+1 yhile «,bozrd word do
Pezin board wordsm board word ghifi 13 ne= k3 gnd;
If n < pos than poss= n
end;
fox J:='1 m 1 mmboardm
bezin board word:= board[J] = boaral[j] shifi pos;
k" "1’
fox ks= k+1 yhila intaczer board word ¢ 0 g

bazin
if intorex( board word A bit{k]) 4 O then board erea:= board arves + 1;
board word:= board word A macklk];
3£ k > n board then n boardi= k
£0d
enls
n board= n board + 2;




fox {1 1 x 39 gtap 1 yatll) next row do

hezin
3L test point(1) then
begdn n plece:= n pilece + 1; 1 plece = 1 plece + 23
ercags area + plece size; pieces[i plecel]:= pilece size;
Jf max var size < plece size they max var sizei= plece size;
varientsi= 0}
Lox §e= 0,1,1,1,2,1,1,1 o

hezin
i2 54 0 then
begin pos:= plece glze= 0; ri= x2;
fox pos:= pos + plece rd r3 yhila plece ¢ O go
basin pleces= piece 2 133
store descr(pos 1ol r2 x r2 + (£ §=2 then posix2 plga r2e-1-possr2))
end
ends

plece:= x:= max x:= y:= 0; rin xXi= plece size « 1}
for ki= piece size glsn -1 il 2 éa
bezin
x diff:= descr[k] rod r1 - descr[ke1] rod r1; x:= x - x diff;
3L x <pin x thon min x= X3 3£ x > max x they mex x:= X}
ILxAdf S0thendbadnyre y + 13 x aiffi= x Q4f? + r2 gnds
plece:= (piece + x Aiff) x r3
&nds
pleces= plece + X « min x; ri:= 39; k= iplece; '
JILmx x =-min x + 1 2n board V y+1 > n board then g9 19 next;
fox ks= k + 1 yalla k <1 plece + variants do
3L pleces[k] = piece ihm .10 next;
é; k > pax pleces then writetext <l:<
€ For range wiyiinmbrikker}) ;
pleces[k] = plece; variantse variants + 1}
if£ vartants = 1 A (print = kb on) ihea print piece(piece);
next: if char ¢ 49 then hazin chars= L9; . +o next plece endj
£04 for §3
next piece: total size:m total size+ varients x pleces{i pilece)] + 1;
pleces[i plece - 1):= variants; 1 pilece:= 4 plece + varients; .
pieca pizes= O
£24
ends

writecr; wri‘?d;m writeinteger(#ﬁdﬁ:’»s n piece); tetext({< stykker 1 3);

writeinteger(4dp, 1 plece =2x n plece); writetext(4< varienter
Brikareal: }); wri‘ceinteger({di, erea); write cr; tetext (< Brexitareal: 3);
write integer , board eren); writetext(4< 1ndenfo¥-ri);
:rnize integer , m board); vritetext(d< x )3 writeinteger(*di, n board=1);
ecy

£ng read board end pleces;




app:= total size + n plece + max var size + 12;

&%ﬁ app, store base;
3,k
3,44

ern pal , ¢k -10 3 reserve app word in stack

& ‘3 end sgt address port of etore bage
Qg s h8 27 3 touew lest used = 1

exn ¢35 , hv 82 3

g pl , gr paz ;

ae (p=2) t -1 3

[+

1 storeim store base 3

Intorer axray des_cr[o:max var size x 8], distance[Oimax ver size -2);
dnteroxr 4 plece, piecs cowmt, n var, var size, 1 ver, plece, bese,
i descr, pos, set board, plece size, end var, 1 to ver, end to var,

i to =3, 1 024 s, 1, 1 893 heolsza ops
mm store (adar, coxmt), yalu2 eddr, count; intzcay eddr, count;

h op, i store, eddr, count;

1, hh
3, Lk
3, bk
ps (b1) , ern sal ;
tl -39 , ern pab ;
tl ~10 , arn p23 ;
t1 30 X H
ern sal , ps (b2) 3
qQ A r
en 25&2) Vti M ;
en (sa2) ¢t 1ML
(¥
end store;

= 11 651 1*0 .656 | gomant pp , vy store(0, 0);

t“rn p:ﬂn‘tm i store;
for i plecet= 1 gton 1 miil n plece =1 do store(0, 0); '
P

op:= 11 531 Lo £30; gormnk pp , PS 3 storesz 0);
op:= 10 §0 &6; gorment qa(r) 3 store(l, 1);
stack O istore; ‘
op:= 10 635; sormant pl ;3 store(0, 0);

op:= 11 £36 "1g 837 h1; ot 18(r), 1ts; store(rax var size+6, <512);
op:= 11 6!49 Lo £56 L1; ggw_“rgg‘ bs r , hvs; store(=515, 0);

op:= 10 £56 Kl 0; corzent hva r 3 store(- nplece = 5, 0);
op:= 10 £26 b5; ©gormant en (s);
fox 1 eq:= -max ver size+l sion 1 iatil -1 do store(f =9, 0);
op= 10 £26 %‘5 Qomramad  omin 2 store(0, 0);
op:= 10 £56 21* 3h; coesat hv 8 X LT3 store ‘l, 0);
ops= 11 .657 1 ..35 3 gt 1t s, pt(r) 3 store(0, 2);
op:= 11 §50 IJ: gommank hs p, store(1, 0);
op:= 10 $61 sorantk g8 r3 store(-rax ver size-8, -1);

entry point'e= i1 store;
op:= 10 &31 bi; somzak pp 83 store(0, 0);




L=

i plece:= 1; set board:= -k;
Jox piece count:= 1 gten 1 jmtil n plece fo
begin
n var;s pieces[i piece); var size:= pieces[i plece+1]; 1 plece:= 1 plece+?;
set beoard:s got board « 13 plece slzesms n varxvar slzes 1idesgcyi= 0}
op:= 11 £49 Lo 656 b2; go-ment bs, hvr stcre(-sl, piece size+l);
._Q;ivar@lmlmnvar;a
begin pleces= pleces[i piece] + 13 1 pleces= 1 plece + 13 .
basets plece o 11; pos:= 0; i )
fox pos:= pos + piece pod 11 yalla plece f O do
besin plece:= piece g 113
descrli descr] = pos 3 10xn board + pos o4 10 - base; 1 descrs= i descr +
gnd ,
ends

for 1 vers= 1 gten var size 1mti) plece size do

boezin end vars= i ver + var size =2}

Jor i egm 1 var gten 1 amtll end var do

bogin distance[i sq~i var]i= plece siza « 1 =g+l -
fox 1 to varge 1 var + var size sion var size uatil piece sizs gdo
Mendto var:= i to var + var size 23
for i to eq= 1 to var ston 1 1mtil) end to var dg o
mdec[isq,]=descrlito*llm‘@_meﬂditovar}
fox 1 to sas= 1 o var ghon 1 1miil end to var 82
- kazin

~ for 1 old =qi= 1 sq-1 gtop - 1 mid) 4 ver do
1L descr(1 old £q] = deser[i o £2) 1hca £2 1o end 1 to £q3
. distence[i 8q -~ 4 var]i= 1 t0 53 ~ { 843 20 10 end 1 8q;
end § to sq:
43 :
end 1 to var:
- £nd3
end 1 sqQ:
. £nds
set board:= sotl board - var size}
op:= 11 658 b3 656 k2;  comant; em p, hv rj
for 1 eq= 1 var gt=n 1 1ntdl end var §o
store(descr{1 sq) dista.lca[i eg= 4 var]);
ops= 11 £22 k2 650 L2; gomant ea r, hs r;
store(-end var-1, e boardevar size)

end 3 var
&nd piéce 'countj

opi= 10 656 L6 11;
£nd store plece code;

hv (r) X; store(-total size-2, 1);




epp:= m board x n board;

ofa opp, store base; .
3, A o
4

3, b o
ern pal  , ¢k =10 ;
ga }
qq s he 7 ;
am ¢35 ., hy 82 -
g pl y 6 P2
qq (pa2) t =1 5

next try:

if print = ¥b on then - ‘ v
beodn writeer; writecry 1 siore:= stora base}
3L solutions § O thoy : : :
bezin writetext($<igsaing }); writeinteger(daih,solutions); writecr
ends « : ‘
lover:s trua;
Sor 1= O aten 1 1td) i1 board 4o
begin writeer; writecher(0); old lstter:= 0;
fox Ji= 1 gten 1 pnildl n board gdp
beodn letters= 0; .
i£ 1 = O then rov letter[j):= O;
4£ 1 < mbvoard tien
hegin :
3£ solutiont 4 0 then
¢odz 1 store, letter;

5, kb

3, i
pa (pal) ¢t 1 ’
tin 9 s & p22 3

<3
£loa lettere= 12 board[i+1]) ghift § then 1 glss O
engds

12 row letter[y] d old letter then

besin 1f lover thon wrltechar(62); lovers= frlsa;

writecher(1l); if printer then 0 %o p2
£nds v
write chsr(0);
P2: 1P letter o row letter[J] ithan
besin 1L ~,dower thoa writechar(58); lover:= trves
writechar(1h); 42 printer than o to p3

gnds
writechar(0);
p3: 014 letteri= row letter[Jl; row letter[jl:= letter
£ for §
engd for i;
writecr; 1f -,lover then wrltechar(s8)
el print board;




3 storei= store base;
Sor 1= 1 shen 1 1mbil m board 4
baodn boardwordi=s board(1];
;‘M, Je= 1 gt=n 1 1ntil n board do
‘besdn boardiwsrdse beoardword ghlft 13
- kinds= 1£ boardword then solutions glsa -1 ;
goda 1 store, klnai ' . - ~
> i ' . ' -
exrn pa2. - , pm re1' i stores= 1 store + 13 S :
4L kind = «1 then -
store(i store] M:= qq 12

. re2 1z
pun rel V S 4
gmspal) Ve 1 MA
em(pal) + 1 M
hv el o
el: bs =1 » hs sl
e2: bs 1 » ha 81
ed: qq
e

e _
gngd for §
end for 1;

£ode store vasa, mturn point, entry point, solutions, 1, stack 0,
3,k . |
5,4k
3,kk
3,b4
B,hh

1t re3

store[1 store] MA:= A€ kind & O then
bs 1 hs 81 glea bs «1 hs 81}

Ve Bs Be Vr Yo e Vo Vs We W

L J

pt (pa2)
» pi (s1)
pd2) > Pn rel
pa3) , arn pob
am re2 W 1z
ern ve2 , hv (s)
rp (pal) , hv s-1
el: bs 1 s hs s8i
e2: bs -1 s hs sl
et gr pa5. , pa reS
hv re9 1Z
eh: ps (pab) , exn sl
¢k 10 s &2 rel
e5: e [letter] Dt1
eb: pa reT , is (s«1)
e7: ga s{rel sq), it -1
e8: am [piece sq], ga re7
ek 20, ca 611[=cmp]
ara re5 , hh reb
ps s=1 , is (pa3)
exn(s) D
nc s s hh

Ve Be Ve Vs Ne Bo Vs W Vs Ba We B Ve Ba Ve Ve Ve Ve e We B B8 We

e9:
83

if 1 4 0 theq hosin solutionss= aoiutions +13 gat0
writecr; tecr; write 1ntegar( 3d$,s0lutions) 3

writetext(4< lgsningerd) 3 writecr;
£ad

mnm<




